
 

 Figure 1. Egret sitting on dead wood, Lake Marie, 2014 

Lake Marie is one of the 12 glacial lakes sampled in the Fox Chain õOõ Lakes during 
2014 by the LCHD-ES.  Its maximum depth is 30 feet and it has a surface area of 
595.82 acres.  The lake elevation is influenced by the McHenry Dam which was built 
in 1939, therefore manipulations to the dam can affect the water depths in the lake.  
From JuneñSeptember water levels were measured at a location on Lake Marie to 
track changes in water levels during the season, the lake experienced a decrease in 
water level during the monitoring season of 8.40 inches.  Lake Marie is hydrologicaly 
connected to Channel and Catherine lakes to the north by a channel constructed be-
tween Marie and Channel in the early 1900õs.   Using data supplied by Southeastern 
Wisconsin Regional Planning Commission and Lake County Mapping Services, the 
watershed of Lake Marie was estimated at 23,084.95 acres, and encompassed the sub-
watersheds of Trevor Creek and Sequiot Creek. The dominant land uses found in the 
watershed were agriculture, single family and water. However, the greatest percent 
runoff was generated from single family and transportation.   

The lake is used for recreational boating, fishing and aesthetics.   Lake Marie is well 
known by anglers and Barnacle Bobõs and Sandbar are two public boat launches on 
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private property that provide access to the public within its shoreline, an additional two public 
launches are within property owned by the state at Chain ôOõ Lakes and and Oak Point.  Fishing 
by shoreline on Lake Marie is limited as nearly the entire shoreline of Lake Marie is under pri-
vate ownership, therefore, fishermen usually access the lake from public launches on the Fox 
Chain ôOõ Lakes. 

In 2014, the LCHD-ES sampled the lakes for the water quality parameters discussed in this re-
port.  Once a month water chemistry samples were collected at the deep hole of the lake at 3 
feet from the surface (epilimnion) and lake bottom (hypolimnion) by use of a Van Dorn sam-
pler.  A multi-parameter sonde was used to collect depth profile data.  Additionally, a Secchi 
disc was lowered into the water column to measure the water clarity of the lake.  Other envi-
ronmental data was recorded including air temperature, water elevation and notes of wildlife in 
the area.   

A vegetation survey was conducted utilizing a randomized grid generated by ARCGIS to deter-
mine points to sample within the lake footprint.  Rake density was used to estimate the cover of 
vegetation on the lake bottom.  The vegetation was estimated by scoring the amount of vegeta-
tion collected by a rake tossed at each grid point sampled.  The data collected was entered into 
ARCGIS10 and vegetation maps and invasive species maps were created to indicate the location 
and density of vegetation within the lake.   

The overall water quality of the Lake Marie is fair.  The average water clarity as determined 
through the Secchi depth of 1.9 feet.  This is below the median Secchi depth of 2.95 feet for 
lakes in the county whose water clarity has been monitored since 2000.  Lake Marie ranked 131 
for average Secchi depths of 158 lakes in the county kept since 2000.  Like many of the lakes in 
our county, it is impaired for phosphorus based upon the Illinois Environmental Protection 
Agencyõs (IEPA) phosphorus standard for general use of Ó 0.05 mg/L TP for lakes with surface 
area greater than 20 acres.  It only takes one exceedance of the standard per season to be con-
sidered impaired.  The average TP concentration in the epilimnion was 0.068 mg/L.  This is 
well below the 2014 median TP concentration for all Fox Chain ôOõ Lakes of 0.126 mg/L and 
is equivalent to the 2014 county median TP concentration.  Marie ranked 116 out of 173 lakes 
in the county sampled for TP since 2000.   

An analysis of vegetation was conducted using a modified Braun-Blanquet scale  to determine 
species cover, frequency and relative importance.  Relative importance is determined by sum-
ming the relative cover and relative frequency. The total average cover of vegetation in 2014 
was 27.84%.  This was about average for the Fox Chain ôOõLakes this year.  Dominant species 
were also determined by ranking the relative importance of the species, with the top 50% of the 
relative importance being considered dominant.  There were four dominant species in Lake 
Marie in 2014, they were Coontail, Common Duckweed, Eurasian Watermilfoil, and White 
Water Lily.  A map indicating the location and cover of Eurasian Watermilfoil was created.  
This map is designed to assist in locating areas where aquatic plant management is needed.  The 
map as well as the morphometric table can be used by those charged with making decisions on 
aquatic plant management data to construct a detailed request for proposal (quote) for pesticide 
management.   

SUMMARY  (CONTINUED ) 

Lake Facts: 

Major Watershed: Fox 
River 

Sub-Watershed: Trevor 
and Sequoit Creek 

Location: T43N, R9E, 
Section 11 

Surface Area: 595.82 acres 

Shoreline Length:  16.01 
miles 

Maximum Depth: 30.00 
ft. 

Average Depth: 16.7 ft. 

Lake Volume: 5064.87 
acre-ft 

Watershed Area: 
23,084.95 acres (WI and IL) 

Lake Type: Glacial 

Management Entity:  

Fox Waterway Agency 

State of Illinois 

Homeowners Associations 
(various) 

Current Uses: fishing, 
swimming, boating, 
aesthetics  

Access: Barnacle Bobõs and 
The Sandbar, private 
launches and additional 
public launches on other 
lakes of Fox Chain ôOõ 
Lakes. 
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Fifteen species were recognized in Lake Marie during 2014.  A floristic quality assessment was conducted on the vegetation 
resulting in a FQI score of 25.24.  Floristic quality assessments are usually conducted on terrestrial systems, however they are 
useful for determining natural areas, site comparisons, and long term monitoring of natural areas and restoration projects.    
Lake Marie ranked Channel Lake ranked 22nd from 170 lakes in the county scored for FQI and was above the median score of 
15.2. 

SUMMARY  (CONTINUED ) 

W ATERSHED 

A general definition of a watershed is an area of land defined by two or more high ridges.  Watersheds however are usually 
much more complex than that and can extend across political boundaries.  Most watersheds have had engineering of drainage 
areas to remove stormwater from the landscape which can make boundaries hard to decifer at times, other times you need 
cooperation from other agencies to get the entire dataset for the watershed.   As a watershed is developed, the amount of im-
pervious surface increases resulting in a greater influx of runoff entering our waters due to reduced infiltration of rainwater 
into the ground.   

Lake Marie has an expansive watershed encompassing Trevor Creek and Sequiot Creek sub-watersheds which total approxi-
mately 23,084.95 acres (SEWRPC and Lake County Mapping Division).  According to land use data, the watershed is domi-
nated by Agriculture (25.5%), Water (14.2%)  and Wetlands (12.2%).  However, it is estimated that greatest percent of 
total runoff comes from Single Family and Transportation at  representing 35.5% and 23.1% respectively (Appendix A, Table 
1).  It is recommended that the agencies and homeowners associations within the entire watershed work together to educate 
homeowners and municipalities of the important role that they play in the health of Lake Marie.  They should promote man-
agement practices in the watershed that reduce nutrients both within residential and agricultural communities.  The should 
also promote proper use of deicing materials by winter road maintenance crews during winter months.  These practices can 
go along way in alleviating phosphorus pollution and maintain or reduce the chloride concentrations found in Lake Marie.    

Within the Sequoit Creek watershed is a wastewater treatment facility, it appears to be taking measures to reduce itõs nutrient 
load (phosphorus) into Sequiot Creek.  This is important as Lake Marie is considered impaired for phosphorus by IEPA stand-
ards. 
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Water clarity is important in a lake as 
it allows light to penetrate into the 
water column.  This light is used by 
the primary producers (plants and 
phytoplankton) in the water.   Water 
clarity is measured by lowering a Sec-
chi disk into the water until it can no 
longer be seen by the naked eye.  The 
resulting depth is recorded.   

The average Secchi depth of in Lake 
Marie during 2014 was 1.9 feet.  This  
is well below the county median of 
2.95 feet for lakes measured between 
2000 and 2014 for water clarity 
(Appendix A, Table 2).  Although 
most of the lakes in the Fox Chain 
ôOõ Lakes experienced decreased 
water clarity none suffered as much as 
that of Channel and Catherine Lakes 
(Figure 2).   

The average water clarity in Lake 
Marie decreased 15.56% since 2002 
when the average Secchi depth was 
2.25  feet.  

TSS and Secchi depth are inversely 
correlated.  When TSS increases Sec-
chi depth decreases.  Many factors can 
influence TSS, wet vs. dry years, 
aquatic plant management, algal 
blooms, sediments, carp, recreational 
boating and dredging.   

Precipitation events can also cause 
impaired water clarity.  According to 
the Long Lake rain gauge (Lake 
County Stormwater Commission), 
two weeks prior to our June 2014 
sampling event accumulatively only 
1.01 inches of rain that fell in the 
region.  May precipitation measure-
ments at the station accumulated to a 
total of 3.77 inches of rainfall, which 
is comparable to the average May 
precipitation measurement of 3.21 
inches.  However, if there are areas in 
the watershed that are contributing 
sediments into the lake via storm-
water this can adversely affect the 
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W ATER CLARITY  

Figure 2.  Secchi depths from 2002 and 2014 for all lakesõ on the Fox Chain.  Note 
the significant decreases in water clarity for Channel and Catherine lakes. 



 

water clarity as is exhibited in the results of the 
May sampling.  In June, precipitation was well 
above the 12 year average of 4.64 in., with a 
total of 6.93 in. recorded at Long Lake.  This 
could explain the decrease in Secchi depth 
between June (3.1 ft.) and July (1.9 ft.).   

Aquatic plants play an important role in water 
clarity as they compete with algae for re-
sources such as phosphorus, nitrogen and light.  
Water clarity suffers in lakes with little or no 
vegetation. Algae gain the competitive edge, 
and plant abundance becomes further reduced 
due to the reduced light availability making it 
very difficult to improve water clarity. Lake 
Marie  had an estimated average plant coverage 
of 27.84%  on approximately 27.4% of the 
lake bottom.  In May and September of 2014, 
a planktonic algal bloom was noted in Lake 
Marie, those two months had the lowest rec-
orded Secchi depths of 1.5 feet and 1.0 feet respectively.  

Lake Marie ranked 131 out of the 158 lakes measured for water clarity; this is based upon Secchi depth measurements tak-
en in the county since 2000 (Appendix A, Table 4).    
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VOLUNTEER LAKE MONITORING  PROGRAM 
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The Volunteer Lake Monitoring Program was established in 1981 to assist in gathering water quality information on Illinois lakes 
and to provide an educational program for citizens interested in lake water quality.  The primary measurement taken by all vol-
unteers in the program is Secchi disk (water clarity).  Other observations such as algal blooms, vegetation, water color, and 
wildlife, plus any observations that the VLMP feels noteworthy are recorded.  The sampling season is May through October, 
two visits a month are required under the program.   

Lake Marie was in need of a lake volunteer, however, Norm Kleber and Bonnie Bakutis recently agreed to monitor Marie begin-
ning in 2015.  The historical VLMP data for Lake Marie is presented in Figure 4, the water clarity has been nearly constant with 
depths averaged across all sites on the lake ranging from 2.16 feet to 2.98 feet in 2002 and 2003, respectively.  VLMP data as-
sists managers identify when impacts have occurred to a lake as well as provide a continuous dataset to supplement data collect-
ed when the lake is being actively monitored by agencies such as LCHD-ES and others. 

Differences in average Secchi depths between VLMP and LCHD-ES data occur due to an increased number of samples and fre-
quency of sampling that occurs under the VLMP program.   

PREPARED BY ECOLOGICAL  SERVICES  

VOLUNTEER LAKE MONITORING  PROGRAM 

Total suspended solids (TSS) are comprised of volatile 
(organic) materials and nonvolatile (inorganic) materials 
within the water column.  Total suspended solids reduce 
water clarity and can impact both flora and fauna in a 
lake when TSS are prevalent.  Examples of volatile solids 
are plankton and plant material as well as small macroin-
vertebrates.  Non-volatile solids are sediments.  TSS 
concentrations are inversely correlated to water clarity, 
hence when TSS concentrations are elevated, water clar-
ity is diminished. 

In 2014, TSS concentrations in Channel Lake ranged 
from 6 mg/L in June to 20.0 mg/L in May (Figure 5; 
Appendix A, Table 3).  The average TSS concentration 
of 13.0 mg/L was greater than median TSS concentra-
tion of 8.2 mg/L for lakes in the county measured for 
TSS since 2000. The 2014 average TSS was slightly less 
than the 2002 average TSS concentration of 15.0 mg/L .   

Total volatile solids (TVS) in the epilimnion during 2014 
ranged from 110 mg/L in July to 146 mg/L in May.  
The 2014 average TVS concentration measured in the 
epilimnion in 2014 was 127 mg/L, this is greater than 
the county median concentration of 121 mg/L for coun-
ty lakes measured for TVS since 2000.  In 2002, TVS 
concentrations ranged from 4 mg/L to  17 mg/L.  The 
large differences between TVS concentrations in 2014 
and 2002 are likely due to analytical differences and are 
not comparable. 

T OTAL  SUSPENDED SOLIDS 

However, nutrients likely played a role in the algal blooms that was 
noted in May and September, both phosphorus and nitrogen were 
elevated in those months.  Organic nitrogen (TKN) was especially 
elevated, this is nitrogen that is tied up in cells such as algae and 
could account for the increased TSS during those months. 

In 2014, non-volatile suspended solids  (NVSS) in the form of sedi-
ments ranged from 9.05 mg/L in May to 1.11 mg/L in June.  Non 
volatile solids were elevated throughout the entire water column in 
May with concentrations in the hypolimnion of 9.33 mg/L.  Ele-
vated NVSS is likely due to spring rains flushing the system and 
waters remaining well mixed.   

Activities in the watershed can contribute to the increases in TSS 
found in Lake Marie, however, recreational boating, algal blooms, 
dredging and eroding shorelines can also play a role. 

It is recommended to educate residents, businesses and the agricul-
ture community on best management practices that they can incor-
porate into their daily lives that can reduce sediments from enter-
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T OTAL  SUSPENDED SOLIDS 

ing into waters that eventually discharge into Channel Lake.  Additionally, Channel Lake residents should promote a long term 
aquatic plant management plan on the Fox Chain õOõ Lakes to allow for expansion of vegetation in sensitive areas as aquatic 
vegetation can filter sediments and other pollutants out of the water column as well as provide competition to algae. 

SEDIMENTS 

Sedimentation naturally occurs in our environment, however, 
human activities can increase the amount of sediment that ends 
up in our streams and subsequently our lakes.  Sediments are 
usually fine grained sands, silts and clays that can cover up the 
coarser bottom sediments and the spaces between rocks and 
cobbles that provide habitat for aquatic life.   

In the Midwest region, sediments entering into our lakes and 
stream through erosion are laden with phosphorus and is a major 
source of eutrophication of our lakes and streams.  It also reduc-
es water clarity which reduces the amount of light penetrating 
into the water which impacts plants ability to photosynthesize 
and plant propagules (seeds) to reestablish, this can subsequently 
impact fish and macro-invertebrate habitat.  Additionally, sedi-
ments bury and suffocate fish eggs and gravel nests.  Sediment 
particles in the water absorb warmth from the sun resulting in 
increased water temperatures.  This can cause problems with 
dissolved oxygen and cause stress to fish. 

The Fox Waterway Agency provides the service of removing 
sediments deposited from the Fox River and other tributaries to 
the lakes within the Fox Chain ôOõ Lakes.  The sediment load 
coming from all tributaries has been calculated to be steady at 
approximately 100,000 yds3/year.  Of that sediment, 12%, or 
approximately 12,000 yds3/year enter the Fox Chain ôOõ Lakes 
through Lake Catherine from Trevor Creek.  

In 2014, an approximate area of 38 acres was dredged near the 
outlet of Lake Marie which enters into Grass Lake (Figure 6 and 
Figure 7).  According to the Fox Waterway Agency, Grass Lake 
is the main recipient of the sediment load for the Fox Chain ôOõ 
Lakes and is at or near capacity.  Therefore much of the 2014 
dredging efforts were focused in Grass Lake, Fox Lake and Lake 
Marie.  The Fox River Waterway Agency is not supported 
through tax revenues but by annual sticker fees required by 
boaters using the lakes of the Fox Chain ôOõ Lakes.  Sediment 
that is dredged is used to construct islands that provide habitat to 
birds navigating and nesting in and among the Fox Chain ôOó 
Lakes. There are threatened and endangered bird species who 
utilize the islands and other areas of the Chain; however, recent-
ly we have observed increased gull activity on the islands as well.  
The Fox Waterway Agency frequently tests the dredged soils 

Figure 6.  Location of dredging activities on the Fox 
Chain ôOõ Lakes, 2014.  

Figure 7.  Fox Waterway Agency dredging a channel in 
Lake Marie, 2014. 
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SEDIMENTS 

http://lakes.chebucto.org/DATA/PARAMETERS/TP/phosphorus201.gif 

and results from a 2005 sampling by conducted by Hey and Associates shows that sediment concentrations for most pa-
rameters (total phosphorus as P, Arsenic, Cadmium, Chromium, copper, Lead, Manganese, Nickel, Zinc, and Mercury) 
fall within the òLowó or òNormaló classification based on the IEPAõs  Illinois Lake Sediment Classification, therefore sedi-
ments are also recycled.   The McDonald classification for these indicate that adverse effects pollutants are either not ex-
pected or would be rarely observed in the majority of the sediment dwelling organisms. 

Metal Value ( Hey & Associates) IEPA Illinois Lake Sedi-
ment Classification 

MacDonald et al. Sedi-
ment Guidelines 

Arsenic 12 mg/kg Normal (4.1 to <14) Below ERL 

Cadmium <0.5 mg/kg Normal (<5) Below LEL 

Chromium 20 mg/kg Normal (13 to <27) Below LEL 

Copper 14 mg/kg Low (<16.7) Below LEL 

Lead 18 mg/kg Normal (14 to <59 ) Below LEL 

Mercury 0.11 mg/kg Normal (<0.15) Below LEL 

Nickel 14 mg/kg Low (<14.3) Below LEL 

Zinc 51 mg/kg Low (<59) Below LEL 

ERL: Effect range-low: represents the chemical concentration below which adverse effects would be rarely observed 

LEL: Sediments are considered to be clean to marginally polluted. No effects on the majority of sediment dwelling 

organisms are expected below this concentration 

Table 1.  Most of the pollutants sampled in dredging sediments by Hey and Associates compared to IEPA and Mac-

N UTRIENTS 

Phosphorus and nitrogen are essential, naturally occur-
ring nutrients needed for plant growth, however when 
in excess they can impair water quality in lakes.  Phos-
phorus is usually the nutrient which causes water quali-
ty problems in lakes.  Phosphorus can come from both 
internal and external sources, and in general is the easi-
est of the limiting nutrients (those mainly responsible 
for plant growth) to manipulate due to the ability of 
plants and some algae species to fix nitrogen, and addi-
tional nitrogen inputs by catalytic converters on auto-
mobiles.  High phosphorus levels in lakes  can lead to 
excessive algae and aquatic plant growth which can 
harm aquatic life and impair recreational use. It can 
promote algal blooms, reduce water clarity, and de-
plete oxygen levels.  External sources are those that 
occur in the watershed, however, in deep lakes such as 


